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Introduction
The oceanic crust is produced by mid-ocean ridges at a wide range of rates and represents the net product of both magmatic and tectonic processes operating within and below the plate 1Also at Department of Earth Sciences, University of Queensland, Brisbane, Queensland, Australia.
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0148-0227/94/94JB-01663505.00 boundary zone. For many years, the observed differences in morphology [e.g., Macdonald, 1982] and basalt chemistry [e.g., Nisbet and Pearce, 1973; Morel and Hdkinian, 1980; Natland, 1980; Flower, 1980] between fast and slow spreading ridges hinted at fundamental differences in these processes resulting from differences in spreading rate. Recent gravity [Lin et al., 1990 The fine scale morphology of the rift valley floor is described in detail by Grindlay et al. [1992] and is quite variable. The magnetically defined axis occurs variably along linear topographic highs, linear topographic lows and small seamounts of the type described by Smith and Cann [1990] . The tectonic history of the segment has been fairly complex, especially at the southern end where the character and offset distance of the Moore discontinuity has varied greatly in the past [Carbotte et al., 1991; Grindlay et al., 1991 Grindlay et al., , 1992 . Another complication is the presence of a small, probably inactive discontinuity, called the Midway discontinuity, at 26ø12'S [Grindlay et al., 1992] . While this feature has little topographic expression in the present rift valley floor and no petrologic expression, it does show up as a feature in the magnetization maps and may have been important in the past [Grindlay et al., 1992] .
Previous regional studies of the southern Mid-Atlantic Ridge (MAR) Schilling et al., 1985; Hanan et al., 1986] indicate that the ridge at 26øS is unaffected by mantle plume activity and is thus a "nor•nal" ridge segment. Preliminary petrologic data from the 26øS axis segment and nearby seamounts were reported by Batiza et al. [1988 Batiza et al. [ , 1989 Batiza et al. [ , 1990 ] and Castillo and Batiza [1989] . These preliminary studies showed the presence of regular along-axis variations in chemistry (with relatively simple "W" and "M" shapes) as well as chemical systematics that have co•ne to be known as the local trend [Klein and Langmuir, 1989 ]. The new data we present here extend these preliminary findings and allow additional interpretations.
Results and Interpretations
Dredges Figure 1 shows the dredge locations, with an average spacing of ~7 km. Table 1 details the dredge information, including whether the dredge is located on or off axis, as defined magnetically by Grindlay et al. [1992] . While the location of the neovolcanic axis is not known precisely (e.g., fi'om detailed bottom studies) the magnetic axis probably gives the best estimate of its location. All the dredges were navigated using Sea Beam and are within 1-2 km of the magnetic axis. The amount of rock recovered in each dredge is quite variable but all the dredges recovered very fresh glass, with little (< 2 mm) or no manganese coating. Most of the dredged samples are fragments of pillow lavas, although rare sheet flows also occur. Two samples from dredge 12 (D12-2, 3) are hyaloclastites, consisting of 1 -4 mm glass shards cemented in altered, greenish, clay-rich matrix.
Petrography
In thin section, the samples vary from aphyric to sparsely phyric to moderately phyric, without geographic order. Phenocryst assemblages are variable, including olivine only, olivine + plagioclase, and olivine + plagioclase + clinopyroxene, with or without spinel. Groundmass materials include glass, glassy spherulites, glassy mesostasis, and microlitic plagiocalse, olivine, clinopyroxene. On the basis of textural relationships, we find two distinct crystallization sequences among the samples. Some rocks (type I) crystallize plagioclase first, followed by olivine and then clinopyroxene; these are confined to dredges 14-19, 21, and 22, mostly from the interior of the segment (Figure 1 ). Other rocks (type II) have olivine first, followed by plagioclase and then clinopyroxene; these occur in dredges 12, 13, 20, and 23-27, mostly but not exclusively from near the offsets (Figure 1) . Later, we show that these two groups also correspond to chemical groupings, which probably accounts for the difference in the order of appearance of olivine and plagioclase.
Olivine phenocrysts vary in size from 200 •tm to 800 •tm, and are euhedral, subhedral, anhedral, and skeletal. They show a limited compositional range (Fo88 to Fo82 ) and most crystals are relatively homogeneous. Olivines within single samples have limited compositional variation as shown in Figure 2 (also see Table 2 ), suggesting that they are in equilibrium with the host melt. In one sample (D12-29), however, two types of olivine crystals are observed, one euhedral, the other with embayed form characteristic of resorption. The latter show slight reverse zoning (Fo ~ 82 in the core and Fo ~ 85 at the rim) that may indicate mixing or assimilation.
Plagioclase phenocrysts vary in length from <200 •tm to ~ 1 mm and are euhedral, subhedral, and skeletal. The composition [Fram and Longhi, 1992] . On the other hand, it is possible that initially albitic, high-pressure plagioclase could become An-rich as a result of decompression during melt transport to produce the observed megacrysts (R. Neilsen, personal communication, 1993).
Phenocrysts of clinopyroxenes are rare in the 26øS lavas, but quench crystals are very common away from glassy margins and in pillow interiors, especially in samples with MgO < 7.5 wt %. These observations suggest that the melts became saturated with clinopyroxene at low pressure. The quench crystals have variable prismatic forms, -100 gm to -600 gm long and usually less than 20 gm wide. Sample D14-1 D14-1 D14-1 D14-1 D14-1 D15-2 D15-2 D15-2 D15-2 D15-2 D15-2 D15-2 D15-2D15-2   Grain  1  2  3  4  5  1  2  3  4  5  6  7  8  9  Point  3  5  5  3  6  5  2  3  4  2  1 As shown in Figure 7 , the type I basalts occurring away from offsets appear to comprise a coherent fractionation sequence on the basis of both least squares mixing calculations [Bryan, 1986] In order to quantify these estimates of the extent and depth of melting, we use equations (8) It is interesting that despite the small variations in these Analyses were done at the S•nithsonian Institution. FeOt, total iron is expressed as FeO. Mg # = Mg/(Mg + Fe2+), with Fe2+/(Fe 2+ + Fe 3+) = 0.9 assumed. ratios, along-axis variation in these ratios shows a rough "W" pattern like the major elements (Figure 10) . Ni also shows a crude "W" pattern, but the central peak is muted, and there is some scatter (Figure 10) . Abundances of the rare earths ( Figure  10) show crude U-shaped patterns, even for abundances normalized to 8 wt % MgO (Figure 11) , in qualitative agreement with the expectations for melting of a homogeneous source to the extent inferred from the major elements (Figure 9 ) (i.e., less melting at the offsets, more melting in the middle of the segment). Quantitatively, however, this hypothesis fails, as the trace element abundances vary by 25% to 50% (Figures 10  and 11) , whereas the inferred differences in the extent of Better estimates of the amount of melt produced by decompression melting will require much more complete information on the thermodynamic properties of minerals, rocks and melts under conditions of variable temperature, pressure and composition. However, we note that it is likely that melting stops well below the Moho, due to the combined effects of progressive depletion and conductive cooling. If so, then present estimates of melting of 1-1.2%/kbar are almost certainly too low. Given our present level of uncertainty, the values we estimate, while seemingly quite high, may actually be very reasonable.
The petrologic results of Figure 9 indicate lower extents of melting and a shorter melting column near offsets with higher extents of melting and taller melting columns below the center of the segment. The initial depth of melting is apparently constant (-16 kbar) and well within the spinel stability field, in agreement with observed REE abundances and ratios for reasonable melting scenarios (Figures 10 and 11) . These results are thus consistent with gravity data [Blackman and Forsyth, 1991] [1988] . If Po is really constant along axis, then the mantle Bouguer anomaly would be a relatively shallow feature (< 50 km) at 26øS. The greater F and greater overall melt production in the center of the segment would result in greater density reduction of the mantle material and a greater volume of density-reduced mantle in the center of the segment than near offsets. Differential along-axis mantle upwelling and the cold edge effect both work in the same direction to produce the inferred density structure. We note that the 26øS segment may represent a special case and this model (Figure 17 ) may thus not apply to other slow spreading ridge segments in the Atlantic such as those at 27ø-3 IøN [Lin et al., 1990 ] and ~33øS [Michael etal., 1994] , where mantle upwelling may be focused and the solidus may be depressed in the segment center. This idea can be tested by further work at additional slow spreading segments.
We prefer multiple diapirs over focused upwelling and melting because the chemical data show that lavas from the 26øS segment display great petrogenetic diversity favoring many individual melt batches. In addition, diapirs of ~10 km in size are very common in mantle ophiolite terrains [Nicolas, 1989] . Finally, assuming that the crust is about twice as thick in the center as near the offsets at 26øS [Blackman and Forsyth, 1991] , much greater melt production is required in the center of the segment than near the offsets is.
This could be accomplished either with a greater upwelling rate or a wider upwelling zone in the segment center, or both. 
Summary and Conclusions
The major conclusions of this study are as follows:
1. The segment at 26øS contains only depleted N-MORB lavas with typical petrographic characteristics and mineral chemistry. Type I lavas, mostly from the interior of the segment, crystallized plagioclase first, whereas type II basalts mostly from near the offsets, crystallized olivine first. Type I lavas achieve greater extents of fractionation, but both types are derived from petrogenetically diverse parental magmas.
2. The lavas are all dominated by low-pressure fractionation, though higher pressure, polybaric fractionation cannot be ruled out.
3. Except for lavas near the offsets, there is a rough correlation between lava chemistry and axial depth, similar to the relationship seen along the East Pacific Rise. Along-axis chemical variation for the segment as a whole shows "W" and "M" patterns, which we partly ascribe to greater melt supply in the center of the segment. Magma chambers in the center of the segment appear to be somewhat similar to those at fast spreading ridges, whereas those near offsets are more typical of slow spreading ones.
4. Some trace elements and isotope ratios also display Wshaped patterns of along-axis variation, but the REE and major elements normalized to 8 wt % show U-shaped patterns. The mantle source of the lavas is probably heterogeneous in major elements, trace elements, and isotopically; however, the exten! of this variability is relatively small. 
